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Abstract
Aims: This study examines predictors of neonatal and post-
neonatal mortality among infants born to black, white, and
Hispanic women.
Methods: Linked birth/infant death records from North Car-
olina for the period 1999–2007 were the source of data.
Logistic regression models were constructed to estimate the
effect of maternal and infant characteristics on neonatal
(-28 days) and postneonatal (28–364 days) mortality.
Results: Analyses revealed no racial/ethnic differences in
neonatal mortality, but increased risk among black infants
for postneonatal death. Inadequate prenatal care was asso-
ciated with an increased risk for neonatal mortality across all
three racial/ethnic groups. Younger maternal age and lower
educational levels were associated with postneonatal deaths
for black and white women, but not Hispanic. A previous
child loss, being unmarried and labor/delivery complications
increased the risk for postneonatal mortality only among
white women. Black infants had higher rates of death attrib-
uted to sudden infant death syndrome (SIDS), infections, low
birth weight (LBW)/prematurity, respiratory conditions, and
injuries.
Conclusions: Early initiation of prenatal care, access to risk-
appropriate obstetric and neonatal services, and participation
in intervention programs that support parenting of LBW/pre-
term infants throughout the first year of life are likely to yield
the greatest impact in reducing infant mortality.
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Introduction
Progress made over the past two decades to reduce infant
mortality rates has now stalled in the USA w17, 18, 34x. The
current estimate of 6.71/1000 live births, or 28,000 infant
deaths each year, falls short of the Healthy People 2010 goal
of 4.5/1000 live births w18, 37x. Racial/ethnic disparities that
have characterized USA infant mortality persist, including a
current rate for black infants that is 13.63/1000 live births
w5, 19, 36x. To understand racial and ethnic disparities in
infant mortality, Hessol and Fuentes-Afflick used the
1995–1997 California linked birth-infant death records to
examine neonatal and postneonatal mortality w10x. Similarly,
Kitsantas w13x examined maternal characteristics associated
with specific causes for infant mortality among black and
white women in North Carolina (1989–1997). The present
study built upon the findings from these investigations to
determine factors associated with racial and ethnic disparities
in infant mortality.
North Carolina was selected for study because the state’s
rate of infant mortality continues to exceed the national aver-
age (8.5/1000 live births), despite substantial improvements
since 1988 when it had the highest rate in the nation w25x.
The state has experienced approximately a 500% increase in
the number of Hispanic births in the past decade w26x. Racial/
ethnic disparities in overall rates of infant mortality in North
Carolina mirror national estimates for black, white and His-
panic infants (15.81, 6.36 and 6.61, respectively) w25x. The
objective of this study was to identify racial/ethnic differ-
ences in predictors of neonatal and postneonatal mortality
among infants born in North Carolina, 1999–2007.
Methods
Data were obtained from the North Carolina linked birth/infant
death files from 1999 to 2007, as provided by the North Carolina
Center for Health Statistics. All singleton non-Hispanic black, non-
Hispanic white and Hispanic files with complete data for all study
variables were included in the analyses. The study included all live-
born singleton births to black (ns246,268), white (ns622,610),
and Hispanic (ns142,327) women in North Carolina between 1999
and 2007. During this time frame, there were 3107 black, 3162
white, and 750 Hispanic infant deaths.
The outcome variable, infant death (0 and 364 days), was con-
sidered as neonatal mortality (0–27 days) or postneonatal mortality
(28–364 days). Maternal race/ethnicity was classified as non-His-
panic black, non-Hispanic white, or Hispanic based upon self-
reported birth certificate data. Other independent variables included
maternal age (-18, 18–26, 27–34, )34 years), maternal education
(-9, 9–11, 12, 13–15, )15 years), marital status (married/unmar-
ried), adequacy of prenatal care based on Kessner’s w12x index (ade-
quate, intermediate and inadequate), parity (0, 1–3, )3), previous
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Table 1 Distribution (%) of maternal and infant characteristics by maternal race/ethnicity.
Black White Hispanic P-value
(ns246,268) (ns622,610) (ns142,327)
Maternal age (years) -0.001
-18 7.3 2.7 5.2
18–26 56.1 40.3 55.1
27–34 28.0 43.3 32.3
)34 8.6 13.7 7.4
Maternal education (years) -0.001
-9 2.1 1.7 37.0
9–11 21.4 11.6 27.2
12 38.5 28.1 32.5
13–15 33.8 47.0 11.2
)15 4.2 11.6 2.1
Unmarried 67.7 21.6 49.4 -0.001
Utilization of prenatal care -0.001
Adequate 70.5 86.5 59.2
Intermediate 22.1 11.0 30.9
Inadequate 7.4 2.5 9.9
Number of previous live births -0.001
0 39.9 44.3 36.2
1–3 31.3 35.1 31.8
)3 28.9 20.6 31.9
Previous live births now dead* 2.2 1.2 1.7 -0.001
Tobacco use 10.6 16.3 1.3 -0.001
Prior low birth weight or 1.5 1.0 0.8 -0.001
premature infant*
Anemia 3.9 2.1 3.1 -0.001
Diabetes 2.8 2.8 2.7 0.060
Other medical problems 30.4 24.4 21.6 -0.001
Labor/delivery complications 36.5 34.0 39.1 -0.001
Female infant 49.2 48.6 48.9 -0.001
Birth weight (g) -0.001
Very low, -1500 3.8 1.2 1.2
Moderately low, 1500–2499 9.3 4.8 4.4
Normal, 2500–4000 82.1 82.7 85.9
High, )4000 4.8 11.2 8.5
Gestational age (weeks) -0.001
Very premature, -33 5.2 1.8 2.0
Moderately premature, 33–37 12.5 8.4 9.4
Term, 38–42 78.7 86.2 84.6
Post-term, )42 3.5 3.6 4.1
Infant death (-365 days) 1.3 0.5 0.6 -0.001
Neonatal death (-28 days) 0.9 0.3 0.4 -0.001
Postneonatal death (28–364 days) 0.4 0.2 0.2 -0.001
*Parous women only.
live births now dead (0, G1), tobacco use (yes/no), anemia (yes/
no), diabetes (yes/no), previous preterm/low birth weight (LBW)
infant (yes/no), other medical problems experienced during preg-
nancy (yes/no) and labor/delivery complications (yes/no). Infant
characteristics included gender, birth weight (-1500, 1500–2499,
2500–4000, )4000 g), and gestational age (-33, 33–37, 38–42,
)42 weeks). The classification of these variables is based on pre-
vious studies w10x.
Causes of death were classified according to the ICD-10 classi-
fications w22x. The composition of each cause of death was as fol-
lows: congenital anomalies (Q00-Q99); prematurity, LBW
(P05-P07); respiratory conditions (P220-P28.9); infections (A00-
B99, P35-P39); sudden infant death syndrome (SIDS) (R95); unin-
tentional injuries (V01-X59, Y85-Y86); intentional injuries
(X85-Y09, Y87.1).
Cause-specific neonatal and postneonatal mortality rates were
computed for black, white, and Hispanics. x2 analyses were per-
formed to assess significant differences in the distribution of mater-
nal and infant characteristics across racial/ethnic groups. Separate
logistic regression models were constructed for neonatal and post-
neonatal mortality. Odds ratios (OR) and 95% confidence intervals
(CI) were computed to estimate the effect of maternal and infant
characteristics on infant mortality across the three racial/ethnic
groups. Analysis was performed using SPSS 16.0 w35x.
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Table 2 Cause-specific death rate (ICD-10) per 100,000 live births for neonatal (N) and postneonatal (P) mortality by maternal race/
ethnicity.
Causes of death Black White Hispanic
N (ns2158) P (ns949) N (ns2025) P (ns1137) N (ns513) P (ns237)
Congenital anomalies 118.16 52.3 92.51 32.0 120.14 47.1
Prematurity/LBW 295.2 4.8 61.19 1.1 89.23 2.1
Respiratory conditions 73.49 16.2 31.48 5.6 28.1 4.9
Infections 50.75 23.5 17.98 7.38 18.26 14.75
SIDS 7.71 106.79 8.35 59.26 1.4 23.88
Unintentional injuries 4.46 29.64 3.21 19.27 1.4 17.56
Intentional injuries 0.81 13.8 0.16 5.3 1.4 7.02
LBWslow birth weight, SIDSssudden infant death syndrome.
Results
Table 1 displays the distribution of maternal and infant char-
acteristics by maternal race/ethnicity. Black and Hispanic
groups had a significantly higher percentage of teen preg-
nancies, unmarried mothers, inadequate prenatal care, pre-
vious live births, and previous death of a live child than
white women. Hispanics had the lowest educational levels,
lowest rate of tobacco use, and highest rate of labor and
delivery complications. Compared with white and Hispanic
women, black mothers were more likely to have anemia or
other medical problems during pregnancy. Black mothers had
the highest rates of LBW/premature infants and both neo-
natal and postneonatal infant deaths.
Rates of neonatal and postneonatal cause-specific mortal-
ity also differed across racial/ethnic groups (Table 2). Infants
born to black women had higher rates of neonatal and post-
neonatal mortality due to infections, LBW/prematurity, and
respiratory conditions. They also had higher rates of post-
neonatal mortality due to these causes as well as SIDS, unin-
tentional injuries, and intentional injuries.
As displayed in Table 3, no significant racial/ethnic dif-
ferences were found in neonatal mortality after controlling
for maternal and infant characteristics. However, infants born
to black mothers had an increased risk for postneonatal mor-
tality. Conversely, infants of Hispanic mothers were signifi-
cantly less likely to die during the postneonatal period when
compared to their white counterparts.
In addition to race/ethnicity, other maternal and child char-
acteristics were associated with an increased risk for infant
mortality. Increased risk for neonatal mortality was associ-
ated with inadequate prenatal care, having experienced prior
death of a living child, labor and delivery complications,
very low birth weight (VLBW) and LBW infants and very
premature and moderately premature infants. Characteristics
associated with postneonatal mortality included lower edu-
cational levels, intermediate and inadequate prenatal care,
tobacco use, labor and delivery complications, VLBW and
LBW infants, and early gestational age. High birth weight
lowered the risk for both neonatal and postneonatal mortality.
High maternal education lowered the risk for postneonatal
mortality only.
White women were at higher risk for neonatal deaths if
they had only high school education, had more than three
children and experienced a previous child loss (Table 4).
Inadequate prenatal care was associated with an increased
risk for neonatal mortality across all three racial/ethnic
groups. The risk for neonatal deaths was higher for those
born -33 weeks. Specifically, the odds were higher for
infants born to white women (ORs4.19) compared to black
(ORs3.65) and Hispanic (ORs2.75). The OR, however,
remained approximately the same for all racial/ethnic groups
among those born between 33 and 37 weeks. Overall, the
risk of neonatal mortality was increased for infants born
VLBW or LBW, whereas it decreased for white and black
high birth weight infants. The value of the OR for neonatal
mortality among VLBW infants born to Hispanic mothers
was the highest (ORs132.36) compared to white (ORs
49.77) and black mothers (ORs73.52).
Younger maternal age and lower educational levels were
associated with postneonatal deaths for black and white
women, but not for Hispanic (Table 5). A previous child loss,
being unmarried and labor/delivery complications increased
the risk for postneonatal mortality only among white women.
Furthermore, intermediate and inadequate levels of prenatal
care were associated with postneonatal deaths in white and
Hispanic mothers, respectively. Infants born to smokers were
more likely to die during the postneonatal period compared
to those who were born to non-smokers. Male infants born
to black and white women were more likely to die postneo-
natally. For all racial/ethnic groups, prematurity and LBW
increased the risk for infant mortality and high birth weight
lowered the risk.
Discussion
This population-based study of infant deaths in North Car-
olina between 1999 and 2007 built upon existing studies of
the causes and predictors of USA infant mortality. Substan-
tial racial/ethnic differences were found in the maternal and
child characteristics that previously have been linked with
infant death. After controlling for these characteristics, no
significant racial/ethnic differences were found in neonatal
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Table 3 Adjusted odds ratios (95% CI) for infant mortality.
Risk factors Neonatal mortality Postneonatal mortality
(ns4696) (ns2323)
Maternal race/ethnicity
Black 1.03 (0.96, 1.11) 1.26 (1.14, 1.39)
Hispanic 0.99 (0.88, 1.12) 0.67 (0.57, 0.79)
White 1.00 1.00
Maternal age (years)
-18 0.94 (0.85, 1.05) 0.98 (0.81, 1.18)
18–26 1.00 1.00
27–34 0.94 (0.86, 1.01) 0.66 (0.59, 0.73)
)34 0.95 (0.82, 1.09) 0.66 (0.56, 0.77)
Maternal education (years)
-9 1.15 (0.98, 1.35) 1.73 (1.42, 2.11)
9–11 1.06 (0.96, 1.18) 1.61 (1.41, 1.83)
12 1.09 (1.01, 1.18) 1.18 (1.06, 1.33)
13–15 1.00 1.00
)15 0.9 (0.7, 1.0) 0.68 (0.52, 0.88)
Unmarried 1.0 (0.9, 1.1) 1.09 (0.99, 1.21)
Utilization of prenatal care
Adequate 1.00 1.00
Intermediate 1.02 (0.94, 1.11) 1.02 (1.01, 1.23)
Inadequate 1.43 (1.29, 1.58) 1.07 (1.03, 1.36)
Number of previous live births
0 1.00 1.00
1–3 0.94 (0.87, 1.02) 1.44 (1.23, 1.61)
)3 1.05 (0.96, 1.15) 1.88 (1.68, 2.12)
Live births now dead 1.35 (1.15, 1.57) 1.24 (0.98, 1.57)
Tobacco use 0.91 (0.83, 0.98) 1.56 (1.44, 1.77)
Prior low birth weight or premature infant 0.75 (0.63, 0.88) 0.93 (0.72, 1.19)
Anemia 0.94 (0.76, 1.16) 0.97 (0.76, 1.25)
Diabetes 1.07 (0.89, 1.29) 1.11 (0.86, 1.43)
Other medical problems 0.86 (0.81, 0.92) 1.03 (0.94, 1.13)
Labor and delivery complications 1.20 (1.13, 1.28) 1.13 (1.04, 1.24)
Male infant 1.21 (1.11, 1.34) 1.31 (1.20, 1.41)
Infant birth weight (g)
Very low, -1500 66.74 (56.74, 78.51) 10.62 (8.57, 13.14)
Moderately low, 1500–2499 6.32 (5.51, 7.25) 3.28 (2.88, 3.74)
Normal, 2500–4000 1.00 1.00
High, )4000 0.56 (0.42, 0.76) 0.54 (0.42, 0.68)
Infant gestational age (weeks)
Very premature, -33 3.74 (3.20, 4.37) 1.37 (1.12, 1.69)
Moderately premature, 33–37 1.52 (1.32, 1.75) 1.26 (1.10, 1.43)
Term, 38–42 1.00 1.00
Post-term, )42 0.78 (0.54, 1.14) 1.02 (0.79, 1.31)
CIsconfidence intervals.
mortality. However, racial/ethnic differences in postneonatal
mortality continued to be evident.
Hispanics demonstrated the lowest risk for postneonatal
mortality, despite low levels of education and prenatal care
utilization. This finding substantiates a birth advantage for
Hispanic infants compared to black infants with similar socio-
economic characteristics w2, 9, 15, 16x. Whereas some have
referred to this epidemiological phenomenon as the Hispanic
paradox, others raise the question of whether the healthier
birth outcomes are associated with characteristics of immi-
grants, regardless of country of origin. It is theorized that
immigrant mothers tend to have more family and partner
support, healthier diets, and fewer health risk behaviors,
including drug, alcohol and tobacco use than non-immigrants
in the USA w15, 16, 24, 27x. Our dataset did not include
measures of these factors or information to assess accultur-
ation, such as country of origin, length of stay in the USA,
and language spoken at home. Despite other positive birth
outcomes, infants born to Hispanic mothers experienced
cause-specific neonatal and postneonatal mortality due to
congenital anomalies at rates similar to those for black
infants and substantially greater than those for white infants.
Hessol and Fuentes-Afflick w10x observed a similar racial/
ethnic difference in neonatal mortality related to congenital
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Table 4 Adjusted odds ratios (95% CI) for neonatal mortality by maternal race/ethnicity.
Risk factors Black White Hispanic
Maternal age (years)
-18 0.94 (0.76, 1.17) 0.99 (0.78, 1.26) 0.91 (0.60, 1.37)
18–26 1.00 1.00 1.00
27–34 0.98 (0.87, 1.11) 0.89 (0.79, 1.10) 0.96 (0.76, 1.21)
)34 0.92 (0.77, 1.09) 0.99 (0.78, 1.10) 1.03 (0.72, 1.46)
Maternal education (years)
-9 1.06 (0.75, 1.51) 1.06 (0.78, 1.43) 1.17 (0.84, 1.64)
9–11 0.99 (0.85, 1.15) 1.10 (0.94, 1.29) 1.09 (0.77, 1.55)
12 1.04 (0.93, 1.16) 1.17 (1.04, 1.32) 0.98 (0.69, 1.39)
13–15 1.00 1.00 1.00
)15 0.95 (0.73, 1.25) 0.87 (0.72, 1.06) 0.63 (0.24, 1.64)
Unmarried 1.02 (0.91, 1.14) 1.07 (0.96, 1.21) 0.94 (0.77, 1.145)
Utilization of prenatal care
Adequate 1.00 1.00 1.00
Intermediate 1.04 (0.93, 1.17) 0.98 (0.86, 1.14) 1.00 (0.81, 1.25)
Inadequate 1.35 (1.17, 1.56) 1.66 (1.39, 1.98) 1.32 (1.01, 1.72)
Number of previous live births
0 1.00 1.00 1.00
1–3 0.85 (0.76, 0.96) 1.01 (0.90, 1.14) 1.05 (0.83, 1.33)
)3 0.96 (0.85, 1.10) 1.15 (1.08, 1.32) 1.06 (0.82, 1.37)
Live births now dead 1.18 (0.96, 1.46) 1.61 (1.24, 2.10) 1.51 (0.95, 2.40)
Tobacco use 0.88 (0.76, 1.02) 0.92 (0.82, 1.04) 0.61 (0.29, 1.23)
Prior low birth weight or 0.78 (0.63, 0.99) 0.71 (0.52, 0.95) 0.73 (0.41, 1.32)
premature infant
Anemia 0.98 (0.73, 1.31) 0.90 (0.63, 1.31) 0.89 (0.46, 1.74)
Diabetes 1.01 (0.76, 1.35) 1.17 (0.90, 1.54) 0.86 (0.45, 1.62)
Other medical problems 0.84 (0.76, 0.93) 0.91 (0.82, 1.01) 0.81 (0.66, 0.98)
Labor and delivery complications 1.17 (1.06, 1.29) 1.27 (1.15, 1.41) 1.06 (0.87, 1.30)
Male 1.22 (1.11, 1.33) 1.21 (1.10, 1.41) 1.31 (1.21, 1.42)
Infant birth weight (g)
Very low, -1500 73.52 (55.83, 96.81) 49.77 (39.4, 62.87) 132.36 (87.39, 200.45)
Low, 1500–2499 5.63 (4.41, 7.17) 5.72 (4.72, 6.93) 12.24 (8.66, 17.31)
Normal, 2500–4000 1.00 1.00 1.00
High, )4000 0.79 (0.41, 1.55) 0.57 (0.41, 0.79) 0.21 (0.05, 0.86)
Infant gestational age (weeks)
Very premature, -33 3.65 (2.81, 4.74) 4.19 (3.35, 5.27) 2.75 (1.84, 4.09)
Premature, 33–37 1.38 (1.07, 1.77) 1.57 (1.29, 1.90) 1.81 (1.28, 2.56)
Term, 38–42 1.00 1.00 1.00
Post-term, )42 0.81 (0.39, 1.64) 0.63 (0.37, 1.08) 1.40 (0.65, 3.03)
CIsconfidence intervals.
anomalies. Additional study is needed to understand the
underpinnings of this disparity.
By contrast to the overall positive birth outcomes of His-
panic, black women experienced higher neonatal mortality
with higher cause-specific death rates due to infections, pre-
maturity, LBW and respiratory conditions than their white or
Hispanic counterparts. Their proportion of postneonatal mor-
tality was substantially higher and three additional causes of
death differentiated this disparity: SIDS, unintentional inju-
ries and intentional injuries. These findings demonstrate a
persistent pattern in the problem of infant mortality since the
same configuration was identified in previous studies that
used the same methodological approaches with population-
based data from a decade earlier in both North Carolina and
California w10, 13x. Others also have underscored the dispro-
portionate risk for black infant mortality associated with
SIDS, respiratory conditions, and intentional and unintentio-
nal injuries w11, 29, 32x.
Progress toward reducing racial/ethnic disparities in infant
mortality requires an understanding of underlying risk fac-
tors. Advancing maternal age has been proposed as a risk
factor for poor birth outcomes among black women, based
on the weathering hypothesis which proposes that deterior-
ation in health among black women over the childbearing
years occurs as a consequence of living in poverty w7x.
Whereas this hypothesis was supported in prior research
w3, 6x, we found no association between age and neonatal
mortality. For postneonatal mortality, advancing maternal
age appeared to have a protective effect for both black and
white mothers. Similarly, previous research has demonstrated
a higher risk for infant mortality among young mothers w31x.
In our study, younger maternal age was associated with post-
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Table 5 Adjusted odds ratios (95% CI) for postneonatal mortality by maternal race/ethnicity.
Risk factors Black White Hispanic
Age
-18 0.81 (0.60, 1.09) 1.07 (0.81, 1.43) 1.24 (0.73, 2.09)
18–26 1.00 1.00 1.00
27–34 0.68 (0.57, 0.81) 0.60 (0.52, 0.70) 0.98 (0.72, 1.34)
)34 0.68 (0.53, 0.87) 0.62 (0.49, 0.77) 0.87 (0.51, 1.51)
Education
-9 1.86 (1.26, 2.77) 2.06 (1.52, 2.81) 1.60 (0.93, 2.77)
9–11 1.38 (1.14, 1.68) 1.84 (1.52, 2.22) 1.69 (0.97, 2.96)
12 0.99 (0.84, 1.18) 1.34 (1.14, 1.57) 1.34 (0.75, 2.37)
13–15 1.00 1.00 1.00
)15 0.78 (0.49, 1.24) 0.70 (0.50, 0.97) 0.39 (0.05, 3.01)
Not married 0.88 (0.75, 1.03) 1.26 (1.10, 1.45) 1.11 (0.85, 1.46)
Prenatal care
Adequate 1.00 1.00 1.00
Intermediate 0.99 (0.85, 1.16) 1.23 (1.06, 1.44) 1.18 (0.88, 1.58)
Inadequate 1.08 (0.88, 1.34) 1.23 (0.96, 1.57) 1.51 (1.04, 2.17)
Parity
None 1.00 1.00 1.00
1–3 1.32 (1.11, 1.56) 1.60 (1.38, 1.86) 1.21 (0.86, 1.69)
)3 1.84 (1.54, 2.19) 2.02 (1.72, 2.38) 1.36 (0.94, 1.95)
Live births now dead 1.06 (0.75, 1.48) 1.67 (1.18, 2.36) 0.48 (0.15, 1.54)
Tobacco use 1.65 (1.39, 1.95) 1.44 (1.26, 1.65) 2.47 (1.28, 4.76)
Prior low birth weight or 0.95 (0.67, 1.35) 0.88 (0.59, 1.34) 1.12 (0.44, 2.81)
premature infant
Anemia 0.92 (0.64, 1.31) 0.88 (0.58, 1.34) 1.57 (0.85, 2.92)
Diabetes 0.86 (0.55, 1.33) 1.18 (0.84, 1.68) 1.55 (0.78, 3.05)
Other medical problems 1.08 (0.94, 1.24) 1.00 (0.87, 1.14) 0.91 (0.67, 1.22)
Labor/delivery complications 1.07 (0.94, 1.23) 1.16 (1.03, 1.31) 1.26 (0.96, 1.64)
Male infant 1.22 (1.10, 1.41) 1.20 (1.11, 1.34) 1.11 (1.10, 1.45)
Infant birth weight (g)
Very low, -1500 11.79 (8.59, 16.17) 8.16 (5.88, 11.31) 17.08 (8.87, 32.88)
Moderately low, 1500–2499 2.95 (2.41, 3.61) 3.29 (2.73, 3.99) 4.97 (3.36, 7.36)
Normal, 2500–4000 1.00 1.00 1.00
High, )4000 0.97 (0.65, 1.46) 0.46 (0.33, 0.63) 0.27 (0.11, 0.75)
Infant gestational age (weeks)
Very premature, -33 1.21 (0.88, 1.64) 1.62 (1.19, 2.21) 1.16 (0.61, 2.24)
Moderately premature, 33–37 1.14 (0.92, 1.39) 1.33 (1.11, 1.60) 1.38 (0.94, 2.04)
Term, 38–42 1.00 1.00 1.00
Post-term, )42 0.92 (0.58, 1.44) 1.04 (0.74, 1.46) 1.14 (0.56, 2.33)
CIsconfidence intervals.
neonatal deaths for black and white women, but not
Hispanics.
Inadequate prenatal care is a previously-established risk
factor for infant mortality. In the present study, the risk for
neonatal mortality was significantly higher in all groups if
they received inadequate prenatal care. Previous studies have
shown that late initiation of care in pregnancy is most often
associated with sociodemographic factors including living in
poor housing conditions w6, 8, 20, 28, 30, 33x. Inadequate
prenatal care also has been linked with the lack of access to
risk-appropriate care w1x. That is, at-risk mothers may have
access to standard, but not the high-risk obstetric and neo-
natal care that is likely to reduce infant mortality associated
with preterm birth and LBW. If data on the number and con-
tent of prenatal services utilized by at-risk mothers are made
available for future population-based research, the potential
for evidence-based recommendations to reduce disparities in
infant mortality will be strengthened.
The finding of increased risk for infant death associated
with preterm birth and LBW for all racial/ethnic groups mir-
rors results from previous research. Targeted interventions
should be initiated to support mothers with LBW and pre-
term infants. One empirically-validated intervention for
mothers of LBW and preterm infants is the Creating Oppor-
tunities for Parent Empowerment (COPE) program w21x. This
reproducible educational-behavioral intervention begins ear-
ly in the NICU, continues throughout the hospital stay, and
includes home visitation after discharge. With samples of
racially/ethnically diverse mothers of LBW and preterm
infants, it has been shown to improve mental health out-
comes (stress, depression and anxiety) and enhance parent-
infant interaction. The program prepares parents for the
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appearance and behavioral characteristics of preterm and
LBW babies and provides strategies for handling these
infants with special home care needs. Future multi-site lon-
gitudinal studies of this and similar interventions may lead
to reduction of the postneonatal mortality for babies most
at-risk.
Several study limitations are recognized. The potential for
some inaccuracies in birth certificate data, such as prenatal
care utilization and medical conditions exists with this data-
set. However, the reliability and validity of other birth cer-
tificate information, including birth weight, has been
reported w4x. Under estimates of some self-reported infor-
mation, such as tobacco use also may have occurred as the
result of a social desirability response bias. Further, our find-
ings represent only one state and may not, therefore, be gen-
eralized nationally. Finally, the use of linked infant birth/
death records does not allow for the measurement of quality
of prenatal care, access to high-risk obstetric and neonatal
care, and psychosocial factors that may lead to poor birth
outcomes.
The findings of this study mirror national trends that show
persistent racial/ethnic disparities in infant mortality, LBW,
and preterm births w14, 23x. Public health policies are needed
that recognize these continuing racial/ethnic disparities and
support research and practice aimed at the early initiation of
prenatal care, access to risk-appropriate obstetric and neo-
natal services, and intervention programs that support moth-
ers of LBW and preterm infants throughout the first year of
life.
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